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connecting element connected between the transmission
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ANTI-STUCK DRIVING DEVICES AND
PRINTERS USING THE SAME WITH
MALFUNCTION REPAIRING

CROSS REFERENCES TO RELATED
APPLICATION

The present application 1s a 35 U.S.C. § 371 National
Phase conversion of International (PCT) Patent Application
No. PCT Application No. PCT/CN2017/100110 filed on
Sep. 1, 2017, which claims foreign priority of Chinese

Patent Application Nos. 201710241041.3, filed on Apr. 13,
2017, 201710241135.0, filed on Apr. 13, 2017, and
201710241531.3, filed on Apr. 13, 2017, 1n the State Intel-
lectual Property Oflice of China, the disclosures of all of
which are hereby incorporated by reference.

TECHNICAL FIELD

The present invention generally relates to a printer, and
more particularly to an anti-stuck driving device and a
printer using the same with malfunction repairing.

BACKGROUND

Currently, a typical printer comprises a cutting mecha-
nism used for cutting recording paper. The cutting mecha-
nism typically comprises a fixed blade and a movable blade.
When cutting the recording paper, the movable blade 1is
located on an upper surface of the fixed blade and cut by the
fixed blade and the movable blade. However, during the
cutting process, the recording paper could be stuck between
the fixed blade and the movable blade. At this time, the
printing process should be interrupted to recover the opera-
tion. During the recovery process, the lid of the printer must

be opened to manually move the movable blade by force.
This may damage the edge of the fixed blade and the
movable blade.

SUMMARY

An object of the present disclosure 1s to provide an
anti-stuck drniving device, which can resolve paper stuck
between the fixed blade and the movable blade.

An anti-stuck driving device can include a movable blade
configured for cutting recording paper, a movable blade
driving unit comprising a transmission assembly, a motor
configured to drive the transmission assembly, and a con-
necting element connected between the transmission assem-
bly and the motor, wherein the transmission assembly links
the movable blade moving back and forth linearly, and a
controller connected to the motor. When the movable blade
1s stuck, the controller controls the motor to drive the
connecting element to rotate in reverse to separate the
transmission assembly and the connecting element, and
release a resistance of the transmission assembly.

Furthermore, the transmission assembly can comprise a
first transmission element cooperating with the connecting
clement. The first transmission element comprises a con-
necting part located 1n a direction of an output shait of the
motor. The connecting element comprises a cooperating part
cooperating with the connecting part. The connecting part
comprises a first driving surface. The cooperating part
comprises a first cooperating surface cooperating with the
first driving surface. When the motor 1s operating in the
torward direction, the first driving surface cooperates with
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the first cooperating surface. When the motor operates 1n the
reverse direction, the first driving surface separates from the
first cooperating surface.

Furthermore, the transmission assembly can comprise a
second transmission element cooperating with the first trans-
mission element. The transmission assembly further com-
prises a cam eccentrically located on the second transmis-
sion element. The cam connects with the movable blade.

Furthermore, the connecting part can comprise a reverse
driving surface. The cooperating part comprises a second
cooperating surface cooperating with the reverse driving
surface. The connecting element drives the first transmission
clement rotate reversely by the cooperation between the
reverse driving surface and the second cooperating suriace.

The anti-stuck driving device of the present disclosure has
the following advantages. Because the connecting element 1s
connected between the transmission assembly and the
motor, when the movable blade 1s stuck, the controller
controls the motor to drive the connecting element rotate 1n
reverse to separate the connecting element from the trans-
mission assembly. Thus, a resistance of the transmission
assembly can be released to prevent the edge of the movable
blade from being damaged.

An object of the present disclosure 1s to provide a printer
with malfunction repairing, which can resolve paper stuck
between the fixed blade and the movable blade.

A printer with malfunction repairing can comprise a base
with an anti-stuck driving device located on the base, and a
repairing device linking the anti-stuck driving device mov-
ing back and forth linearly, and comprising an irregular
clement, an elastic element capable of extending along a
moving direction of the anti-stuck driving device, and a
driving assembly capable of rotating the irregular element.
The elastic element connects between the anti-stuck driving
device and the base.

Furthermore, the irregular element can comprise a pro-
truding part. When the irregular element rotates, the pro-
truding part drives the anti-stuck driving device to move
along a first direction. When the protruding part separates
from the movable blade, the elastic element makes the
anti-stuck driving device move along a second direction
opposite to the first direction by the elastic force.

Furthermore, the 1rregular element can be a cam shatt.
The cam shaft comprises a demising part located on a side.
The cam shatt pushes against a side of the anti-stuck driving
device.

Furthermore, the driving assembly can comprise a rotat-
able hand shank located on the base. The rotatable hand
shank 1s fixed on the irregular element and rotates with the
irregular element.

Furthermore, the driving assembly can comprise a pusher
and a gear engaged with the pusher. The gear 1s fixed on the
demising part.

A printer with malfunction repairing can comprise a base,
the anti-stuck driving device located on the base, a repairing
device linking the anti-stuck dniving device moving back
and forth linearly, and a controlling system comprising the
controller, a detecting switch and a limit switch. The limait
switch sends a first signal to the controlling system when it
1s triggered by the repairing device. The detecting switch
sends a second signal to the controlling system when 1t 1s
triggered by the anti-stuck driving device. A malfunction can
be detected and repaired by the controlling system according
to the first signal and the second signal.

The printer of the present disclosure has the following
advantages. When the movable blade 1s stuck, the repairing
device can link the movable blade of the anti-stuck driving
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device moving back and forth linearly to release the mov-
able blade. Thus, the stuck movable blade can be released
and the stuck recording paper can be taken out without
damaging the movable blade or opening the lid.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better under-
stood with reference to the following drawings. The com-
ponents in the drawings are not necessarily drawn to scale,
the emphasis instead being placed upon clearly illustrating,
the principles of the embodiments. Moreover, 1n the draw-
ings, like reference numerals designate corresponding parts
throughout the several views.

FIG. 1 1s a structure schematic of a first view of an
anti-stuck driving device according to an embodiment of the
present disclosure.

FIG. 2 1s a exploded schematic of partial structure of the
anti-stuck driving device according to an embodiment of the
present disclosure.

FIG. 3 1s a structure schematic of a first transmission
clement of the anti-stuck driving device according to an
embodiment of the present disclosure.

FI1G. 4 15 a structure schematic of a connecting element of
the anti-stuck driving device according to an embodiment of
the present disclosure.

FIG. 5 1s a structure schematic of a first view of an printer
with malfunction repairing according to another embodi-
ment of the present disclosure.

FIG. 6 1s a structure schematic of a second view of an
printer with malfunction repairing according to an embodi-
ment of the present disclosure.

FIG. 7 1s an operating statement view of the printer when
a limit switch 1s triggered by a repairing device according to
an embodiment of the present disclosure.

FIG. 8 1s a structure schematic of a first view of an printer
with malfunction repairing according to another embodi-
ment of the present disclosure.

FIG. 9 1s a tlow chat of a controlling system of an printer
with malfunction repairing according to an embodiment of
the present disclosure.

DETAILED DESCRIPTION

The disclosure 1s illustrated by way of example and not by
way of limitation 1n the figures of the accompanying draw-
ings 1 which like references indicate similar elements. It
should be noted that references to “an” or “a” embodiment
in this disclosure are not necessarily to the same embodi-
ment, and such references mean “at least one.”

First Embodiment

Referring to FIGS. 1 and 4, an anti-stuck driving device
2 of one embodiment of the present disclosure com-
prises: a movable blade assembly 25 comprising a
movable blade 251, a movable blade driving unit 201
and a controller 257. The movable blade driving unit
201 dnives the movable blade 251 to move back and
forth linearly. The movable blade 251 1s configured for
cutting recording paper together with a fixed blade 11
of the printer.

The movable blade 251 can move back and forth with
respect to the fixed blade 11. A side of the movable blade 251
adjacent to the fixed blade 11 comprises a V-shaped cutting
edge. When the movable blade 251 moves towards the fixed
blade 11, the recording paper located therebetween can be
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cut. In one embodiment, the movable blade assembly 25
further comprises a movable blade holder 252 and a preten-
sion element 253. The movable blade 251 1s located on the
movable blade holder 252. The pretension element 253
presses on the movable blade 251 to form a contact force
between the movable blade 251 and the fixed blade 11. Thus,

the recording paper can be cut by the movable blade 251 and
the fixed blade 11.

The movable blade driving unit 201 comprises a trans-
mission assembly (not labeled), a motor 23 configured to
drive the transmission assembly, and a connecting element
26 connected between the transmission assembly and the
motor 23. The transmission assembly links the movable
blade 251 moving back and forth linearly.

The controller 257 connects to the motor 23. During a
normal cutting process, the motor 23 1s controlled by
the controller 257 to drive the connecting element 26 to
rotate or move 1n a forward direction. When the mov-
able blade 251 1s stuck, the controller 257 controls the
motor 23 to rotate or move in reverse together with the
connecting element 26. Thus, the connecting element
26 can be separated from the transmission assembly, so
that a resistance of the transmission assembly can be
released.

A connection between the motor 23 and the transmission
assembly 1s built by the connecting element 26. Thus, when
the movable blade 251 i1s stuck, the motor 23 rotates or
moves 1n reverse to separate the connecting element 26 from
the transmission assembly. Therefore, the connection
between the motor 23 and the transmission assembly can be
disconnected.

The transmission assembly comprises a first transmission

clement 21 cooperating with the connecting element
26, and a second transmission element 22 cooperating
with the first transmission element 21. In one embodi-
ment, the transmission assembly further comprises a
cam 221 eccentrically located on the second transmis-
ston element 22. The cam 221 connects with the
movable blade 251. In some embodiments, other kinds
of transmission elements, such as gear transmission
structure, worm gear transmission structure or belt
transmission structure, can be further added between
the first transmission element 21 and the transmission
clement 22.

The first transmission element 21 comprises a connecting,
part 211 located on direction of an output shait of the motor
23. The connecting part 211 comprises a first driving surface
211 A and a reverse driving surface 211B. The connecting
clement 26 comprises a cooperating part 261 cooperating
with the connecting part 211. The cooperating part 261
comprises a lirst cooperating surface 261 A cooperating with
the first driving surface 211A and a second cooperating
surface 261B cooperating with the reverse driving surface
211B.

During a normal cutting process, the first driving surface
211 A cooperates with the first cooperating surface 261A.
Thus, the motor 23 can drive the first transmission element
21 to rotate positively by the connecting element 26. When
the movable blade 251 1s stuck, the motor 23 can drive the
connecting element 26 to rotate 1n reverse to separate the
first driving surface 211 A from the first cooperating surface
261 A. After rotating in reverse by a certain amount, the
second cooperating surface 261B can cooperate with the
reverse driving surface 211B. Thus, the connecting element
26 can drive the first transmission element 21 to rotate 1n
reverse.
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The connecting element 26 and the first transmission
clement 21 can quickly switch between a forward driving

state and a reverse driving state by a forward cooperation of
the first driving surface 211A and the first cooperating
surface 261 A and a reverse cooperation of the second
cooperating surface 261B and the reverse driving surface
211B. Therefore, the normally working driving operation
can be achieved and the movable blade 251, when stuck, can
also be quickly released.

In one embodiment, the first transmission element 21 1s a
worm rod, and the second transmission element 22 1s a
worm wheel. The transmission element 21 comprises a
screw part 212. The connecting part 211 1s located on an end
of the screw part 212. The first transmission element 21 1s
sheathed on an output shaft of the motor 23. The first
transmission element 21 1s 1n clearance it with the output
shaft of the motor 23. The connecting element 26 1s also
sheathed and fixed on an output shaft of the motor 23.

The worm rod and the worm wheel can improve the
transmission stability. Because the first transmission element
21 1s 1n clearance fit with the output shaft of the motor 23,
the first transmission element 21 can be driven by the second
transmission element 22 to rotate in reverse. Thus, the
problem that the worm wheel cannot drive the worm rod to
rotate can be solved. The first transmission element 21 and
the second transmission element 22 can achieve automati-
cally, reverse transmission without other assistance by the
resistance. Thus, the resistance can be released quickly and
cllectively to prevent damage of the fixed blade and the
movable blade by compulsively releasing the resistance.

The motor 23 comprises a main body (not labeled). The
first transmission element 21 i1s located between the main
body and the connecting element 26. A reset element 24 1s
turther located between the main body and the first trans-
mission element 21. In one embodiment, the reset element
24 1s a coil spring sheathed on the output shait of the motor
23. During the process of releasing resistance, the second
transmission element 22 drives the first transmission ele-
ment 21 to rotate in reverse and then separate from the
connecting element 26. At this moment, the reset element 24
1s pressed by the first transmission element 21. After the
process of releasing resistance, the reset element 24 gener-
ates an elastic force on the first transmission member 21 so
that the first transmission member 21 can closely reestablish
a connection with the connecting element 26.

In one embodiment, the connecting part 211 protrudes
along the axial direction of its output shait. The first driving
surface 211A and the reverse driving surface 211B are
located on opposite sides of the connecting part 211. The
first driving surface 211A comprises a groove (not labeled).
The groove comprises an inclined surface 211A-1. The
cooperating part 261 extends from the connecting element
26 and face to the connecting part 211. The first cooperating
surface 261 A and the second cooperating surface 261B are
located on opposite sides of the cooperating part 261. A hook
(not labeled) protrudes from the first cooperating surface
261 A and matches with the groove. The hook comprises an
inclined cooperating surface 261 A-1 matching with the
inclined surtace 211A-1. Thus, the connecting element 26
can smoothly connect and dis-connect with the first trans-
mission element 21.

Embodiments 2

Referring to FIGS. 5-7, a printer with malfunction repair-
ing ol one embodiment of the present disclosure comprises:
a base 1; the anti-stuck driving device 2 located on the base
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1; and a repairing device 3 linking the anti-stuck driving
device 2 moving back and forth linearly. When the movable
blade 251 1s stuck, the repairing device 3 links the anti-stuck
driving device 2 moving back and forth linearly to release
the stuck movable blade 251.

The anti-stuck driving device 2 comprises the movable
blade 251, the movable blade driving umit 201 and the
controller 257. The controller 257 connects with the
motor 23. The movable blade driving umt 201 drives
the movable blade 251 moving back and forth linearly.
The movable blade 2351 1s configured for cutting
recording paper together with the fixed blade 11 of the
printer. The movable blade driving unit 201 comprises
a transmission assembly (not labeled), the motor 23
configured to dnive the transmission assembly, and a
connecting element 26 connected between the trans-
mission assembly and the motor 23. The transmission
assembly links the movable blade 251 moving back and
forth linearly.

The transmission assembly comprises the first transmis-
sion element 21 and the second transmission element 22
cooperating with the first transmission element 21. In one
embodiment, the first transmission element 21 1s a worm rod
and 1s located on the output shaft of the motor 23. The
second transmission element 22 1s a worm wheel gearing
with the worm rod. The transmission assembly further
comprises a connecting rod (not labeled) eccentrically
located on the second transmission element 22. The con-
necting rod connects with the movable blade 251.

The repairing device 3 comprises an wrregular element 31,
an elastic element 33 capable of extending along a moving
direction of the anti-stuck driving device 2, and a driving
assembly 32 capable of rotating the irregular element 31.
The elastic element 33 connects between the anti-stuck
driving device 2 and the base 1. The repairing device 3 links
the anti-stuck driving device 2 moving back and forth
linearly by the irregular element 31 and the elastic element
33. The stuck movable blade 251 can be quickly released by
the repairing device 3, and the stuck recording paper can be
removed without damaging the movable blade 251 and
opening the lid of the printer.

In one embodiment, the irregular element 31 comprises a
protruding part 312. When the 1rregular element 31 rotates,
the protruding part 312 drives the anti-stuck driving device
2 to move along a first direction. When the protruding part
312 separates from the anti-stuck driving device 2, the
clastic element 33 makes the anti-stuck driving device 2
move along a second direction opposite to the first direction
by the elastic force of the elastic element 33. In one
embodiment, the elastic element 33 comprises a coil spring.

In one embodiment, the irregular element 31 1s a cam
shaft. The cam shaft comprises a demising part 311 located
on a side. The anti-stuck driving device 2 comprises a main
holder (not labeled). The wrregular element 31 locates on
outside of the main holder. The cam shalt pushes against a
side of the anti-stuck driving device 2. Two ends of the
irregular element 31 are rotationally located on the base 1.
One end of the 1rregular element 31 protrudes from the base
1 and connects with the driving assembly 32. The main
holder comprises a curved edge 271. The curved edge 271
1s perpendicular to a moving direction of the power unit 2.
The 1rregular element 31 pushes against the curved edge
271.

The rotation control of the cam shait 1s simple and
convenient. A uniform press can be applied on the anti-stuck
driving device 2 during the pushing process, because a linear
contact 1s formed between the cam shaft and the curved edge
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271. Thus, deflection movement of the anti-stuck driving
device 2 can be avoided, and the anti-stuck driving device 2
can be stably fixed on the working position. In some
embodiments, a structure of the irregular element 31 can be
chosen according to different needs.

In one embodiment, the driving assembly 32 comprises a
rotatable hand shank 321 located on the base 1. An end of
the mrregular element 31 extends into the rotatable hand
shank 321 and is fixed on the rotatable hand shank 321. The
rotatable hand shank 321 can rotate with the rotatable hand
shank 321. The rotatable hand shank 321 comprises a cavity.
A torsion spring 1s located between the rotatable hand shank
321 and the wrregular element 31. The torsion spring sheaths
on the wrregular element 31 and locates 1n the cavity. The
irregular element 31 can be rotated by the driving of the
rotatable hand shank 321. Thus, the printer has a compact
structure, and the operation of the printer 1s convenient.

When the anti-stuck driving device 2 1s 1n the normal
working state, the protruding part 312 pushes against the
curved edge 271. Thus, the anti-stuck driving device 2 can
be firmly secured to the desired position and the elastic
clement 33 can be stretched.

When the recording paper 1s stuck, the driving assembly
32 drives the iwrregular element 31 to rotate in order to
separate the protruding part 312 from the curved edge 271.
Thus, a gap 1s formed between the demising part 311 and the
curved edge 271. At this moment, the anti-stuck driving
device 2 1s pulled to move towards the demising part 311 by
elastic force of the elastic element 33. Thus, the anti-stuck
driving device 2 can move away from the cutting position,
and a resistance of the anti-stuck driving device 2 can be
released. Therefore, the stuck recording paper can be easily
removed without opening the lid of the printer.

Embodiment 3

Referring to FIG. 8, a printer with malfunction repairing
of the embodiment 3 1s basically the same as the printer with
malfunction repairing of the embodiment 2. The difference
1s that the printer with malfunction repairing of the embodi-
ment 3 comprises a driving assembly 32'. The dnving
assembly 32' comprises a pushing element 322' and a gear
321' gearing with the pushing element 322'. An end of the
irregular element 31' extends nto the gear 321' and 1s fixed
on the gear 321'. The irregular element 31' can rotate with
the gear 321'. The pushing element 322' comprises a gearing,
part gearing with the gear 321'. In one embodiment, the
pushing element 322' 1s a rack structure. The gear 321' can

be driven by the pushing element 322' to rotate 1n order to
make the 1rregular element 31' rotate.

Embodiment 4

Referring to FIGS. 1 and 5-9, the printer with malfunction
repairing of the embodiment 4 1s basically the same as the
printer with malfunction repairing of the embodiment 2. The
difference 1s that the printer with malfunction repairing of
the embodiment 4 further comprises a detecting switch 41
and a limit switch 42. The limit switch 42 sends a first signal
to the controlling system when 1t 1s triggered by the repairing,
device 3. The detecting switch 41 sends a second signal to
the controlling system when 1t 1s triggered by the anti-stuck
driving device 2. A malfunction can be detected and be
repaired by the controlling system according to the first
signal and the second signal.
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The present disclosure further discloses a method for
repairing the malfunction of the printer. The method com-
prises steps of:

S1, starting the printer;

S2, detecting whether the movable blade 251 reaches the
detecting switch 41, and if so, entering into S3, otherwise
entering into S4;

S3, detecting whether the movable blade 251 separates
the detecting switch 41 1n a first predetermine time, and 11 so,
entering into S3, otherwise entering nto S6;

S4, rotating the motor 23 1n reverse until the movable
blade 251 reaches the detecting switch 41, and entering into
S3:

S5, detecting whether the movable blade 251 reaches the
detecting switch 41 in a second predetermine time, 1f yes,
entering into S3, otherwise entering into S6; and

S6: entering 1nto the malfunction repairing process.

In one embodiment, the step S6 comprises sub-steps of:

S61: rotating the motor 23 1n reverse until the movable
blade 251 reaches the detecting switch 41; and

S62: pulling the stuck recording paper from the movable
blade 251 and the fixed blade.

In another embodiment, the step S6 comprises sub-steps
of:

S63: driving the anti-stuck driving device 2 moving away
from the cutting position by the repairing device 3 to release
partial resistance;

S64: when the repairing device 3 reaches the limit switch
42, rotating the motor 23 reversely until the movable blade
251 reaches the detecting switch 41 to release partial resis-
tance; and

S65: pulling the stuck recording paper from the movable
blade 2351 and the fixed blade.

The above-described embodiments are intended to 1llus-
trate rather than limait the disclosure. Variations may be made
to the embodiments without departing from the spirit of the
disclosure as claimed. The above-described embodiments
illustrate the scope of the disclosure but do not restrict the
scope of the disclosure.

What 1s claimed 1s:

1. An anti-stuck driving device comprises:

a movable blade configured for cutting recording paper;

a movable blade driving unit comprising a transmission

assembly, a motor configured to drive the transmission
assembly, and a connecting element connected between
the transmission assembly and the motor, wherein the
transmission assembly links the movable blade moving
back and forth linearly; and

a controller connected to the motor;

wherein, when the movable blade is stuck, the controller

controls the motor to drive the connecting element
rotate reversely to separate the transmission assembly
and the connecting element, and releases a resistance of
the transmission assembly;

wherein the transmission assembly comprises a first trans-

mission element cooperating with the connecting ele-
ment, the first transmission element comprises a con-
necting part located on direction of output shait of the
motor, the connecting element comprises a cooperating
part cooperating with the connecting part, the connect-
ing part comprises a lirst driving surface, the cooper-
ating part comprises a first cooperating surface coop-
crating with the first dniving surface, when the motor
rotates forwardly, the first driving surface cooperates
with the first cooperating surface, when the motor
rotates reversely, the first dniving surface separates
from the first cooperating surface.
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2. The anti-stuck driving device as claimed in claim 1,
wherein the transmission assembly comprises a second
transmission element cooperating with the first transmission
clement, the transmission assembly comprises a cam eccen-
trically located on the second transmission element, the cam
connects with the movable blade.

3. The anti-stuck driving device as claimed in claim 1,
wherein the connecting part comprises a reverse driving
surface, the cooperating part comprises a second cooperat-
ing surface cooperating with the reverse driving surface, and
the connecting element drives the first transmission element
to rotate 1n reverse by the cooperation between the reverse
driving surface and the second cooperating surface.
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